Introduction
Lung cancer is the leading cause of cancer-related mortality in men and women in the United States 1,2 with the incidence of 224,390 cases in 2016 or approximately 13% of all cancer cases, which will eventually lead to 158,080 deaths. 3 Based on Indonesian Ministry of Health's data from Dharmais National Cancer Hospital Jakarta in 2013, lung cancer is the third most common cause of cancer death, after breast and cervical cancer, with a total of 173 cases (7% of all cancer cases) and 65 deaths (12% of all cancer death). 4 The incidence of lung cancer is strongly related to smoking history. About 10% of chronic smokers will eventually be diagnosed as having lung cancer. 1 Most of lung cancer patients come to the hospital in late stage with 1-and 5-year survival rate of only 26% and 4%, respectively. 3 The World Health Organization (WHO) divided lung cancer into two main classes based on biology, therapy, and prognosis: non-small cell lung cancer (NSCLC) and small cell lung cancer (SCLC). More than 85% of all lung cancers are NSCLC, consisting of nonsquamous carcinoma (adenocarcinoma, large cell carcinoma, and other cell types) and squamous cell carcinoma (epidermoid carcinoma). Adenocarcinoma is the most common type of lung cancer in the United States and the most frequent type of lung malignancy in nonsmoking patients in the world. 2, [5] [6] [7] [8] Surgery, radiotherapy, and chemotherapy are the three modalities commonly used as therapy in NSCLC patients, which could be given alone or in combination depending on the disease stage and patient's performance status. Chemotherapy with platinum-based regimens shows a decent result in patients with advanced stage who had good performance status (PS), 2, 9 which can extend the life survival to approximately 7 to 8 months, reduce the symptoms, and slightly improve the quality of life (QoL). However, the toxicity is often a major disadvantage. Therefore, several researches have been performed to develop new drugs with a high therapeutic index and low toxicity that can improve the outcome of cancer patients. Recently, a new molecule targeting the signal transduction of epidermal growth factor receptor (EGFR) was found. These substances could inhibit the growth of cancer cells, with minimal effects on normal cell function. The pharmacokinetic and pharmacodynamic characteristics are favorable, and the toxic effects are quite low. 10 Gefitinib is one of the first epidermal growth factor receptor-tyrosine kinase inhibitor (EGFR-TKI) marketed in Indonesia. There have been four phase III randomized trials in East Asia since August 2010 comparing gefitinib with platinum-based chemotherapy as first-line therapy in advanced stage of NSCLC patients. Gefitinib is associated with longer progression-free survival (PFS), higher objective response rates, more acceptable toxicity profiles, and better QoL compared with standard chemotherapy. [11] [12] [13] [14] [15] In July 2009, The European Medicines Agency granted marketing authorization for gefitinib as therapy for locally advanced or metastatic EGFR-mutated NSCLC. EGFR-TKI, such as gefitinib, currently represents the best first-line therapeutic option for patients with EGFR-mutated NSCLC, which were commonly found in women, nonsmokers, adenocarcinoma histology, and Asian ethnicity. [16] [17] [18] The use of gefitinib in Dr. Soetomo General Hospital, Surabaya, Indonesia, began in 2012 through health insurance covered by the government. Our group found that gefitinib showed a significant improvement of subjective responses and an increase in partial objective response in most patients after 2 months of therapy. These data indicated the effectiveness of gefitinib as first-line therapy in EGFR-mutated NSCLC patients. 10, 19 Based on previous studies, we determine the PFS, overall survival (OS), objective response, side effects, and QoL of all patients who had received gefitinib as first-line therapy in Dr. Soetomo General Hospital.
Methods
This was an analytic observational study with a retrospective cohort design. The population of the study was patients diagnosed with NSCLC and treated in Oncology Outpatient Clinic (Poli Onkologi Satu Atap [POSA]) Dr. Soetomo General Hospital. All data of NSCLC patients with positive EGFR mutations who had received gefitinib as first-line therapy from January 2013 to June 2015 that met the inclusion and exclusion criteria were collected.
The inclusion criteria were as follows: (1) patients diagnosed with NSCLC based on the histopathology results, (2) NSCLC adenocarcinoma and/or nonadenocarcinoma with positive EGFR mutation, (3) disease stages IIIB and IV, (4) aged 16 to 70 years, (5) patients who received gefitinib as first-line therapy, and (6) patients who had at least two evaluations performed with RECIST 1.1 during the whole study period from January 2013 to July 2016. The exclusion criteria were all patients with incomplete outcome data on medical record. We collected secondary data including history taking, physical examination, and laboratory and imaging data before and after gefitinib therapy, including computed tomographic (CT) scan of the thorax at baseline and at every 2 months evaluation.
We followed our patients until disease progression or until the end of study period on July 2016 through medical records data. The treatment efficacy was assessed by RECIST 1.1 criteria based on thorax CT scan data and/ or physician's clinical judgment, and those data were used to calculate the PFS and OS. The QoL were evaluated using WHO Eq. 5D questionnaires, whereas safety was assessed by evaluation of the recorded side effects based on clinical signs and symptoms and laboratory results. Toxicities included dermatology (rash, pruritus, and paronychia), gastrointestinal tract (GIT) (diarrhea), lung (interstitial lung disease [ILD]), and hepatotoxicity. The study protocol was approved by the ethics committee of Dr. Soetomo General Hospital (No: 453/Panke/I/2015) and registered at clinicaltrial.gov (NCT02755337).
Descriptive statistical analysis: mean or median calculation, proportion of PFS and OS, Eq. 5D questionnaire scores, and frequency of side effects were performed.
Results
Out of 101 outpatients, 36 patients were excluded due to various reasons; for example, 9 patients lost to follow-up, 16 had no CT scan evaluation, 7 received chemotherapy previously, 2 did not take gefitinib regularly for several months, 1 patient had long-time interval between baseline and evaluation CT scan (16 months), and 1 was with incomplete medical record data. Finally, 63 patients were available for evaluation. ►Table 1 shows the characteristics of 63 patients, consisted of 40 (63.5%) female patients and 23 (36.5%) male patients. Total 44 (69.8%) patients were nonsmokers and 19 (30.2%) were smokers. Initial PS score was 1 in 51 patients (81.0%), 2 in 10 patients (15.9%), and 3 in 2 patients (3.1%). Based on the cancer stage, 5 (7.9%) patients were in stage IIIB and 58 (92.1%) were in stage IV. Total 60 (95.2%) patients had adenocarcinoma, 2 (3.2%) had adenosquamous, and 1 (1.6%) patient had squamous cell carcinoma type. Forty-one (65.1%) patients had exon 19 mutations, 21 (33.3%) had exon 21 L858R mutations, and 1 (1.6%) patient had exon 21 L861Q mutation.
Overall, gefitinib showed a good objective response rate, as can be seen in one of our patients (SRU), as a representative of patients with clinical response (►Fig. 1). Kaplan-Meier curve was used to express PFS and OS estimation. We found that PFS was 8.3 months (95% confidence interval [CI]: 6.50-10.2) (►Fig. 2) and OS was 16 months (95% CI: 11.9-20.2) (Fig. 3) .
QoL was assessed after 2 months of gefitinib therapy using the Eq. 5D questionnaire, which is a semisubjective response measurement. A decrease in Eq. 5D values shows QoL improvements, whereas an increase in Eq. 5D denotes a worsening QoL. The Eq. 5D scores calculated from 63 patients showed that 21 (33.3%) patients experienced an improvement in the QoL, 22 (34.9%) had no changes (stable), whereas the other 20 (31.7%) patients had a decreased QoL (►Table 2).
The most common side effects in patients receiving gefitinib were itchy rash on the skin, face, or head, which reported by 52 (82.5%) patients. Other recorded complaints included diarrhea in 29 (46.0%) patients, nausea and vomiting in 13 (20.6%), acne in 11 (17.5%), paronychia in 9 (14.3%), alopecia in 5 (7.9%), dry skin in 3 (4.8%), mucositis in 3 (4.8%), tingling sensation in 2 (3.2%), carbuncle in 2 (3.2%), hearing loss in 1 (1.6%) patient, increase alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in 1 (1.6%), and melena in 1 (1.6%). All side effects in patients were mild, and none of side effects led to drug discontinuation (►Table 3). 
Discussion
The median age of our patients was 56 years, almost the same as the median age of patients in the IPASS study (57 years). 9 The majority of our patients were female, nonsmoker, had adenocarcinoma type of lung cancer, stage IV disease, and EGFR mutation of exon 19. The results were similar to those in the IPASS and WJTOG3405 studies. 9, 14 Most patients had initial PS score 1, comparable to the patients in IPASS study. However, in WJTOG3405 study, most patients had initial PS score 0. This difference could be due to the different treatment seeking patterns between studies in which most of our patients came to the hospital after symptoms appeared and were at more advanced stage of the disease.
All patients who had received gefitinib were NSCLC patients with the same positive EGFR mutation as in WJTOG3405 and NEJ002. 12, 14, 15 This result was in accordance with the previous studies, in which EGFR mutations were more common in patients who never smoked, those who were female, and those who had adenocarcinoma type of lung cancer. In the IPASS study, there were several patients with EGFR mutations in exon 20, but also other mutations and multiple mutations, whereas in our study, there were only EGFR mutations in exons 19 and 21, because at that time the tests performed in Indonesia could only detect EGFR mutations in exons 19 and 21. PFS was calculated from the time patients received gefitinib until the time they showed the earliest signs of disease progression (by RECIST 1.1 evaluation) or until the time of death due to any reasons. This is similar to the IPASS study, 9 in which some patients died before the last RECIST evaluation demonstrated progression of the disease. OS was calculated from the time patients received gefitinib until the time of death due to any reasons.
Until the end of this study, 5 patients did not still experience disease progression and 30 were still survived. In patients who had their disease progressed, the median PFS was 8.3 months (95% CI: 6.50-10.2), which was slightly less compared with WJTOG3405 (9.2 months), IFUM (9.7 months), NEJ002 (10.8 months), or IPASS (12 months) studies. 9, 12, 14, 15, 20 In patients who died, the median OS was 16 months (95% CI: 11.9-20.2). Again it was shorter compared with IPASS or IFUM study. 9, 20 This difference could be due to different facilities and ability to give optimum supportive care in our hospital.
The treatment response was assessed every 6 weeks until disease progression in the IPASS study. In this study, semisubjective response (QoL) was evaluated every month, whereas objective response was evaluated every 2 months. The IPASS study assessed the QoL using the Functional Assessment of Cancer Therapy-Lung (FACT-L) questionnaire where the score was 0 to 136. Higher FACT-L scores denote better QoL. Trial Outcome Index (TOI) has a score between 0 and 84, in which higher scores indicate better QoL. Symptoms were assessed using an LCS score (score 0-28, with higher scores showing fewer symptoms). 9 In our study, the QoL was assessed using Eq. 5D because it is more practical with a score between 5 and 15 (lower scores indicate a better QoL).
During gefitinib therapy, two-thirds (43/63) of the patients experienced improved or stable QoL, whereas the rest (20/63) experienced a decrease in QoL. These results were consistent with other studies that showed improved QoL in patients receiving gefitinib compared with standard chemotherapy. According to Shao et al in Taiwan, initial Eq. 5D can be used to predict the time of treatment failure in NSCLC patients receiving gefitinib as first-line therapy. 21 While using different tools to assess QoL (Care Notebook or FACT-L questionnaire), NEJ002 and IPASS studies also showed that QoL was maintained longer in patients receiving gefitinib compared with standard chemotherapy. 9, 12, 15 The efficacy of gefitinib shown in the IPASS study was accompanied with low incidence of alopecia, nausea, vomiting, neurotoxic symptoms, and myelosuppression compared with carboplatin-paclitaxel. 9 The most common side effects found in the WJTOG3405 study were skin rash, followed by impaired liver function, dry skin, and diarrheaalmost the same as the NEJ002 study (skin rash and diarrhea). 12, 13, 15 The most common side effects of gefitinib in our study were itchy skin rash and diarrhea. Impaired liver function in our study was found only in one patient. This result might be due to no routine evaluation of liver function tests in our study. No patients had interstitial lung disease in this study, compared with 2.6% of patients in the IPASS study. Nevertheless, the side effects occurred in this study did not lead to dose reduction or drug discontinuation.
To our knowledge, this study is the first to report the objective and subjective responses to gefitinib as first-line treatment in advanced EGFR-mutated NSCLC in Indonesia. This was a retrospective study in which all the data were retrieved from patients' medical record, so the limitation of this study was the difficulty to confirm dubious data from the medical records, especially in patients who have died. Sometimes patients cannot regularly come to the hospital to take the drugs during treatment, and the drugs were taken by the family. In that situation, the reported patient's complaint and body weight data were only obtained from the family representative who came to the hospital. Some of the Eq. 5D questionnaires were also filled using the informations from the family representative, and we can only rely on their observations. Another limitation was the reading of the CT scans by the different radiologist, so the interpretation of RECIST 1.1 might vary. To overcome this potential bias, we asked one senior radiologist to review all the CT scans data and interpretations. We only use these data for the calculation of PFS and OS estimation.
Conclusion
Gefitinib as first-line therapy provides a good objective response in EGFR-mutated NSCLC in Dr., Soetomo General Hospital, Surabaya, Indonesia, with median PFS of 8.3 months (95% CI: 6.50-10.2) and median OS of 16 months (95% CI: 11.9-20.2). QoL improved or remained stable in most patients. Gefitinib was generally well tolerated. The most common side effects were itchy skin 
